Surface-plasmon polaritons (SPPs) -hybridised excitations between light and the resonant charge-density oscillations at a metal/dielectric interface -have a pivotal position in today's nano-optics [1] . Since the first description of SPPs [2], the rapid expansion of plasmonics has resulted in a broad range of applications, among them biomedical and chemical sensors, subwavelength imaging and spectroscopy, emitters and receivers, detectors and waveguides, nanoscale photonics and processing, and plasmon holography [3] [4] [5] [6] [7] [8] . Although the fundamental properties of SPPs have been extensively studied in the past [9] , new and unexpected features concerning SPPs at planar interfaces have been reported even quite recently. For instance, it was demonstrated that the customary results on plasmon propagation at a single boundary presented in standard literature can be highly inaccurate even in some situations in which they are supposed to hold [10] . The existence of a new type of backward-propagating SPP, similar to those fields met in metamaterials, was also predicted in the same context. Furthermore, in addition to the well-known SPP modes at metallic slabs [11] , it was shown that Maxwell's equations admit an infinite number of other modes [12] . These findings suggest that new types of SPPs, possessing peculiar physical properties, can be encountered at planar interfaces.
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In this work, we construct a unified theoretical framework and identification of all possible SPP solutions at an absorptive slab in a symmetric, lossless dielectric surrounding [13] . In addition to the ones found in literature, sets of completely new mode solutions are presented. The corresponding fields are classified into different categories and investigated in terms of bound and leaky waves, as well as forward-and backwardpropagating modes. Backward propagation appears not to have been observed in natural media. The results could benefit plasmon based applications in thin-film nanophotonics.
